A model for ex vivo renal angiogenesis.
Attempts to study renal angiogenesis have been hampered by the lack of an appropriate model. Here we present data on a successful ex vivo culture of renal medullary explants in three-dimensional collagen 1 or Matrigel lattices and characterize the dynamics of capillary formation by sprouting endothelial cells. Initially, endothelial cells represented 71 +/- 3% among the sprouting cells, but within a week growing capillaries were comprised exclusively of endothelial cells. The quantitative analysis showed that the number of sprouting capillaries progressively increased until 12 days in culture, after which capillaries underwent involution. Occasional formation of glomeruloid bodies was noted. Capillaries were characterized by a well-defined lumen, whereas glomeruloid bodies showed cellular debris occupying the luminal space. In view of the existing controversy regarding angiogenic competence in diabetic nephropathy, we applied this ex vivo culture system to Zucker diabetic rat model of diabetes mellitus. Comparative analysis of capillary sprouting in Zucker diabetic fat and lean nondiabetic control rats showed no differences in angiogenic properties of renal explants obtained at the age of 11 weeks. However, when kidneys were obtained from rats at age of 21 weeks, the capillary sprouting was significantly reduced in Zucker diabetic rats compared to age-matched lean rats. The rate of capillary involution was unaffected in Zucker diabetic rats. In conclusion, the data presented herein delineate the first successful ex vivo model of angiogenesis initiated from the renal medullary explants of adult rats and provide evidence of impaired angiogenesis in Zucker diabetic rats with the established, but not with incipient diabetes mellitus.